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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonvolatile semiconductor 
memory, wherein insulation property between a control gate and a 
board is restrained from lowering and characteristics of a memory 
cell is hardly damaged, even if a pattern of a cell in the outermost 
circumference of a memory cell array part and a pattern of a cell in 
an inner side thereof are different from each other. 

SOLUTION: Non-volatile semiconductor memory has memory cells 
DPC, MC comprising a memory cell array part 201 set in a silicon 
board 1, floating gates 6s, 6c arranged in the array part 201 into a 
matrix form and couples via a first capacity Cl of which dielectric is 
first gate insulation films 5d. 5c in the board 1 and a control gate 8 
(WLl) coupled through a second capacity C2 of which dielectric is 
set as a second gate insulation film 7 in the floating gates 6d, 6c, 
and a second capacity C2 of the memory cell DPC arranged in an 
outermost circumference of the array part 201, which differs from a 
second capacity C2 of the memory cell MC arranged in the inner 
side of the memory cell DPC. The first gate insulation film 5d of the 
memory cell DPC arranged in an outermost circumference is made 
thicker than the first gate insulation film 5c of the memory cell MC 
arranged inside. 
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^•rj;^>tC. IHW64S:. i|lW6 3 i:^L<-r-i). 
l.:‘«0 9 iCS^-rX^lC. IHW6 4S:. i®W6 3J:D=b^ 
<-r-5, CtUCj^O. 7 l®MiPSr. X 

U -y b 6 4PitXV -y b 6 3 f/qX-TrSt^^L < T'fT-5, 
40 X-oT. X-yX/1-y XB#®MM0aS:. X 'J y b 6 4 
XX'J-y b6 3|74<LT*t51^®i;iC-C‘^. 0SSgR2O2|74 

[0 13 4] ua. lo 

45 cosm<DmT-^mmm.2tz»xu<. hu>ym<r>^ 

12 (STD XS)oTt)ilfflT$-g). 
bU>XS. ^)«.^iltaHI|-&bL>X^®^E3b^tC 
rteV^Tt). Xd-;bbS^Wff-^. X- bWffWiST® 
50 mmtu^h(Dx$>^rzitiX‘$)^, 
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[0,1 3 5] zcD^B^comi 0 
f -5. 

[0136] 0 1 6 (i. zco^B^(Dm 1 0 commmmtz 
E E P ROM(D»fM0'Cfe^, 

[0 13 7] o 7 i "(^2 

h^>vX3'<73ftii. 

JE. 0 V^iK»)-r-l.iSWE5^ 

[0 13 8] SWE^h7>'>'X5'-C«. ^<Dm&^m 
hse^M^Rpo, 

[0 13 9] EEPROMT-yT’Ofptzmi^.^n^y- 

ii5B^EI^^'^>'>*X 

7(Dy-hmmmx^$>o. x 

EU-felKD^lCOX'— h*feigfcM5 c-PS>-£). TU-fgi52 

1?;^. i5<fcytiggsgp2 0 2l^C^ltSn^mj!imE?^ h 
7y'yx7oyy-hmmmo:>m-^i>t. ^n^®4> 

SK h 7 y-yx7.^mmns^ p ^ >'>* 
X^®y-h*6i»)K®i¥$<£r. y- P*feiS:l^5 c il^E 
frscitfcS>-g)„ d®J:'5;^j:EE PROM. 
TKSPl*02 0 1 {CjSKP7>i^X3'SrJ^fc/3;0iNOR 
MEE PROM^ct'lC^oTa. XEU-felPWy- P*6 
i^«<fct)fcjPOy-h*giii:)K«. lHlfSgl52 0 2f^g®. 

[0140] m 1 0 commm^mxit. m i e tcs^-r j: e> 
tc, Tl/'1'gB2 0 1 ®F^{gi](CX^:'J-b;PMC. 

>-fe:;uDPc*i^n^'ni^fiK^ti. 0 
S§gB 2 0 2 (C«. h^>'XX:5'. i^WEJ^P 

x^u-feiPMC 

®^t"- h*fei»)K5 c FftBEIRh^X'XX^' 

®y- p*6i»i^5 h«*fciPo. 

7(DX'—hmmm5 1«. 

-?-LT, 7l"(§^2 0 lp^(DmnmiZWiE-r^ys.—Jt 
— >irJPDPC®y- PJgJtMS d®/P$«. Islg&gB 
2 0 2\H<D^mi3E^hy>yx7(Oif—hmmB:5 ht 

mcx$>^, 

[0 14 1] tato. [^lHC^-riHlgSgB2 0 
n^h7>yX7(D'f—}'G 1 . G2tcts. miX'-h 
®6. m2y-hm8(D-mmy^xmi^-^nfc^(D^^ 
LTOi-S), -D^D. p7>'XX^®y- PH 

@G 1 «, mi mnt>ir— p 6 t . G®m 1 P 6 

nzmm^tircm2mib^-h8 tcDmmfi^Gur), m 
HEI^P7>-XX^'®X'-p®lSG2tt. misty- 
pe h, 1 SJ6-X'— P 6 h»C^M$n/iB2®J>6 

X'— P 8 t ®IS®*'^/cC-S)<. 

[0 142] z.<D^or^mi o(Dmmmmz.i:tuii:, ^ 



5-/'^^->-t;PDPC®y-P*6iBtK5 d®jP^?'&. 

p7>'>*XiS'®y- p*feigi)P5 h ti5ii;jps<h 
X^^t\ZXD. XE'J-fe;PMC®y— P*6ig:W5 c J: 
0 fc]¥<T€--i)o Lfc*'*oT. ^ 1 9 ®HJS1^gi<h 

[0 14 3] LA'fc. ^1 o<Dmmmmxit. nor^ 
EEPROM®<fc3lC. miR\'7>yx7^7U'1^2 

0 1 F*3(CjtAci^CO^-&T't.. iiSBEJ^P7>'>*X^®y 
-hmmmmi&miz. ys.-/^^->ir)iDPC(DX'- 

10 P*feiS;)K5 d^|^B5lrH^^-e^^®T'. 

^-rizmfS.-r^ z. 

[0144] Bio ® E E P R OM® 11^ 

[0145] S-r. 1 ®0S§S5 2 0 2 

15 1C. LOCOS^^E5PSim®2 i>:OT. 

BSSgg2 0 2*3j;y:Tl/'fgP2 0 1 1C. y-Pi^ig:M5 
h. 5 d 'A<^^X\ 0S§gP2 0 2®«®«E 
^ P^>'XX^Srl^fig-r^a?:Jl-. Tl^4'a52 0 1®XX 
U-fe;PMCSl^fiK-r^gB:»^n^'ti*'e.. y-P«5i»M 
20 5 h. Sdi&^STS.. y'— P*feigiW5 h. 5 

dd^^^^nfcgP^tC. y-P*fei^]K5hJ;0fcS^l.i^r* 
t 'A^'^X. yi/d'gP2 0 1® 
XXU-tr;PMC?rlgfiE-r-5>Se:9‘75'e. y-P*feigy^5 t 
A^^X, ^r'-Pi^iikM5 

25 »tc. y-P*feiBiM5 t J;0fc^OX*-P*fei^K5 c<& 
iX:UT'. ^BlC. Biy-PSe^J^figL. 
Biy-PS6IC. TP'4'gB2 0 1 rtlCiSlt^^E^P^ 
^J^IC^JSLfcXU -y P^rJ^figb. $^lCTUd'SB2 0 

1 1C P b>^ 1 1 Pb>5^11^ 

30 mm^xmib&^. X-y^/\'-yi7bTeefi-&PP>^ 

^®:9-B5®^l 2 (STD ?rlgfi£-r-l>o 
[0 14 6] iXcOT. B2y-Piffe^M7^1^(lg-r-5. 
lHlgSgl52 0 2;5'>^. B 2 P^fei^M 7 
-r-5. ^®1C. B2y-P®8$’l^^£b. B2 

35 ^t"-P® 8±1C. •7-P*H/1X->. fc<ttlC0S§gP2 0 

2 F»5®y- PH®/'^:5'->lC5:*jeb^d^ P bS^X PM$: 

fl^fiKX-5. P bi/X PJK^TXXlCBl/iT. 

0S§gl52O 2rtlCfeoTli. B2y-P®8iD;0:Bl 
y— PS6. TbTgP2 0 1 I^lC*oT«. B2X'-P 

40 S8. m2x'-hmmm7 . miy-hm6t:mAx-y 
y>y-r-i>. cmicxo. 0 K§B 2 o 2 i^icy-p®® 
Gl. G2Srl^figb. 7b'fgl52 0 H^1C7— P'S8 
(WL) €rl^fi£f-2). 

[0 14 7] C®J;^lcbT. Bl 0®BiSl^^lc^S-5 
45 EEPROM^lgfi£-r^c:<i;:(>^*T^-5o 

[0 14 8] B 1 0®BJSl^^lCi5OT. yz — 
ArS'— >-tr;PDPC®y- P$6i^)W5 d®iP^^. ■S® 
«EI^ pyb'Xxy 5 t 

[0 14 9] C®«-&1C«. [pISSgB2 0 2(Dmmmf£^ 
50 P^>'XX^^lpB)c-r-S)SP5P. 7bTSB2 0 1 ®ys- 
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y-N*6iiiM5 

tC. y-h*feS^M5hJ;t9fcMViy'-h*gijtM5 t. 5 
d$rJgfi£-ri>. 71/'fSB2 0 1 ®^^U-b:;UM 

:^t,iT'« y-h*ei»JK5 t . 5 d*^'|^5fe$tl/ig|5 
^iz, ir-hmBm5 1 c^ 

[0150] ^10 sssse 202 

(Dm^^miz. i.ocosm(Dm^^mmi$.2^m^^. 
7i'-i^2 0 KDm^^miz. mRm^hi->7m<D^ 

mmi$.l 2 (ST I) lHlgSgB2 0 2. 7U- 

■is^2 0 i^ti^tiom^^miz. Locos^®*^ 

\Z. LOCOS^®*?^«l«S^^ffll,i, 7U"fgB2 0 
i<Dm^^m\z. hu>7m. ag.<5t.ittgHii^hu> 

S J: C) (C L T t> ^ 

[0 15 1] ei±. ;i®^^^. ^i~ni oaymmm 
m\zj^<omm\^rcA^. ;i®^0ja. igi~^io®^iig 
l^^lr®^$nTllJSSn-5=b®T«;^d;<. e»J;l(^TIH 

[0 1 5 2] t0J^tt'EEPROM«. NAND^. NO 
RM®flfi> g|5®g^1'^®^^U-b:;u<h 

■^®i*3gB®^^u-fe;ptT, i^m^'-v-iimm'f-ht 
®FBl®^**W^oTtiSfc®-e*tltf. ANDM^D 
INORS. ^y>P7l^'(mtJiiz(DEEPROMiZh 
$^>tc:lJEEPROM-?r;^£< I^CJ; 
■5;j£^^U-fe;i/^Wr-l)^^1-^t^*^E PROM, vx 
XROM, OTPROM)^Ci:Tt>SI;^TS'5>o 
[0 15 3]*fc, hU>71 

«. -Mit;'>un>®ftii. ^-(b'>u=i>5^®*eaii^-e^ 
-STEOS-^. BPSG;"j:<i:(C^M-e$, fe^5A., fiS 
®*6»!^(Cfc^HT^-5. H^IC. y-l';^ij^)K5 d. 
5c. 5 t . 5 h«. ZZmitz^U 3 > (S i 02 ) ® 
fdl. ^fb'>'j3> (S i3 N4 ) . ®f^-fb'>U3> (S 
iON) ;^j;i:. flS®*6^il^tr'^5T'^. f^2if-hmm 
M7 t>. ONO®fdl. “g?(b'>U3> (S i 02 ) ® 
fiil. ^[b'>'j3> (S i3 N4 ) . g?^(bvU3> (S 
i ON) fj:E. (tlJ®*gP:#)tC^MT#-5, 

[0 15 4] $e>jc, mix'-hm6^mjisiti>mnm 

ij 3 u 3 >jy,^®#m#Hc^MT 

f5® F- tf > i'tc J; 0 e. i/ 

Ij3>-^|^^»'>lj3>®<a. :$'>XX7>'>U-t>--1' F 
$ ti ^ isit *^s®a-fb!^j^t <b* ®fifi® fca 

St?^€>. $?>IC^2y-F®8tt. ^iiiSS'>U3><i: 
SHb!|^<t®g(@1i!5ji (tJOJU-T F«lit) . 



^'>U 3>i^«<!;®tt^(«it (5)^U X^lHSiS) ^Ci' 
®«® «ig (C fc ^ „ 

[0 15 5] ^®fffl. G®^HJ®gg^jfeJJJiL/j:(.i#H 
T' a ^ ^ ^ -5 C i; « 1. 1. 5 ^ T- S. ^ . 

05 [0 15 6] 

&.±mBMvrz^oiz. G®%B^tcj:n 
(i. ^X'J±)l'7U-^^C0m^m<D-tJl<D/t^'—yi:, 
^®rtfiiJ®-fe;P®M:$' — ><i:A''S^£c>TViTfc. $ij{0y 
-F<b*«t®l6i8fc!t#14®ffiT$ffli§'JT'^. X^U-trlF 
10 ®i#tt*^ia?^£b)nii< 

i,. 

[0®®ffiWiUi0^] 

[01] 011i:i®^0J®^l®lll!®)^liir^-l)NAN 

DSEEPROM®¥ffi0o 

15 [02] 02 (A) «01 4>®B-BStCr(^3®f®0. 

0 2 (B) l4NAND^EEPROM®0g§afi£®— ««J 

[0 3] 0 3«G®%HJ®||2®*Jg)P^{;;^^NAN 

D^EEPROM®^®0„ 

20 [04] 04tt;i®^04!®||3®mg)^li(;:#SNAN 

D^EEPROM®»f®0o 

[0 5] 0 5 (A) ~ (C) «^tX^-'nci®^0^®||4 
®^iS)^li t ^ -5 N A N D ^ E E P R O M ^ iSitxai® 
ICttv E it ^® 0 o 

25 [06] 06 (A) ~ (C) it^n^nz.<DmBM(Df^4 

® t ^ N A N D S E E P R O M ^ Sfjgia® 

tC3^Lfc¥H0. 

[0 7] 0 7ttd®^B^®^5®ilSgJg®tC^«>NAN 
DMEEPROM®^®0, 

30 [0 8] 0 8«0 7 4>®B-Ba(CTB3W®0<. 

[0 9] 0 9ttd®^B^®^6®||®g)^lilC^-SNAN 
D^EEPROM®®f®0, 

[01 0] 01 0 (A) ~ (C) it^n^tlZL<D^B^(D 
^7 ®HSS)^liH^^-5NAND^E E PROM^SJitX 

35 SHIMt^Efc¥®0, 

[0 1 1] 01 1 (A) ~ (c) tt-?-n^'nci®^0j® 
^ 7 commmm\zm^t4 a n dm e e p r oMSrsaitx 

@)I|M(^7I' Eit^®0« 

[012] 012 (A) «:::®^0J!®^8®|^SS)g^i’ 

40 ^S-SEE PROM®¥^®0. 012 (B) 1^012 

(A) 4>®B-B^lCtB3®f®0. 

[013] 0 1 3 «0 1 2 (A) ®^ 1 y- F 6 0 

[014] 014 (A) \tm8(D^mmm<Ditmmizw^ 

45 -2)EEPROM®51ZE0. 01 4 (B) tt0 1 4 (A) 

4>®B-B;S(Crt)3^a0o 

[0 15] 01 5ttd®^0J®ll9®|feigJ^^®#®a 
W€rl5iBqT^fc®®0. 

[0 16] mi eitccD^BMomi o(Dmmmm\zmi> 

EEPROM®l^®0. 
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5F»fSi4¥3H*ietasafe.fctX-?-©SiS:^;i 



«B9¥ 1 1-976 



[01 7} 01 7 (A) 1JEEPROM(D¥ffi0. HI 
7 (B) «017 (A) 

[01 8] 01 8«EEPROM©»r®0. 

[019] 01 9 «E E P ROMW®f®0. 

[02 0] 02 OttEEPROM«)^fi£5rS^-r:7D-yi7 

0o 

[02 1] m2 

[02 2] 02 2«EEPROM®®f®0, 

[0 2 3] 02 3 (A) U-fe;U®^ffi0?g0. 0 

2 3 (B) 

[0 2 4] 02 4fiEEPROMCDW®0, 

[02 5] 02 5ttEEPROM®l$f®0. 

[0 2 6] 02 6«EEPROMW®f®0. 

[02 7] 02 7«EEPROM(7D»f®0. 



1 -p^i^U 

2 - L o c o s 

4 d . 4 c 

5d-tr-hmmm . 

5 c - (mi y-hmmm) > 
5h-y-h«fej»i« (mi'f-vimm) , 

6- mi'f- p. 

6d. 6c-"Say— h 

7- ^2y- p*6^)K, 

8- ^2y- h. 

8 (WL) 

9- N^fe«te. 

1 1 ••• h U >5^, 

1 2 - h u 

12 (ST I) 

6 2. 6 3. 6 4 -"XU y P. 



[0 1 ] 



«a»»SH» 202 — ir*ZOI X^'JlTJLTL-fSS 
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